Introduction
The individual evaluation of the sexual function of a male involves many components. In bulls which are to be used for artificial insemination, semen output and endocrine secretions can not only be evaluated, but may also be critical for selection of sires (Thibier & Colchen-Bourlaud, 1972b; Thibier, 1977a) . Routine ejaculation (once weekly) can be used to discriminate individuals if collections are continued for 15 weeks (Thibier & Colchen-Bourlaud, 1972b ).
There have been many studies on the relationship of pituitary-testicular endocrine function and spermatogenesis in ruminants (see Courot, 1967; Courot et al, 1979) , but as far as we know there has been no investigation, on a quantitative basis, of a relationship between concentrations of LH or testosterone and testicular exocrine function. This could give further insight on the hormonal control of spermatogenesis and on its practical use as an indicator of the sperm output ability, or even of fertility, as suggested by Bindon & Turner (1974) , Bindon, Chang & Evans Individual bulls respond to a single GnRH challenge in a repeatable manner when compared to their contemporaries after puberty (Thibier, 1976b (Thibier, , 1977a or even before and after the onset of puberty (Chantaraprateep & Thibier, 1979a These data on semen characteristics were used to classify bulls into so-called good, medium and poor semen producers (see Thibier & Colchen-Bourlaud, 1972b; Colchen-Bourlaud & Thibier, 1973 (Thibier, 1975 (Thibier, a, 1976b .
A double-antibody method was used for the LH assay, with highly purified ovine LH (LER-1056-C2) iodinated with 125I (C.E.A., 91400 Saclay, France) as the labelled antigen. The average of duplicate determinations (200 µ\) of each sample was expressed in terms of the bovine reference standard B-LH-DSII (biological potency, 1-05 NIH-LH-S units/mg). Inter-and intra-assay coefficients of variation were 18 and 7-4% respectively and the detection limit was 0-25 ng/ml.
Concentrations of testosterone were determined in duplicate. The antiserum was used at a dilution of 1/15 000. It cross-reacted only with 5a-dihydrotestosterone (50%). Negligible amounts of 5a-dihydrotestosterone occur in the peripheral plasma of bulls (Thibier, 1977a) . Inter-and intra-assay coefficients of variations were 11-6 and 10-2% respectively and the limit of sensitivity was 0-03 ng/ml.
For an estimate of the amount of LH or testosterone released after GnRH or dexamethasone-GnRH treatment, a so-called total response has been used (Thibier, 1976b) Snedecor & Cochran (1956) .
Results

LH and testosterone responses after GnRH treatment
The administration of a single injection of GnRH led to a pronounced release of LH and testosterone (Text- fig. 1 ). As early as 15 min after treatment, LH concentrations were markedly elevated. The mean maximum levels (69-3 ± 31-1 and 78-0 ± 30-3 ng/ml at 12 and 13 months of age, respectively) occurred at 105 min. Thereafter, the LH levels decreased continuously and pretreatment base-line levels were reached at about 6-5 h after GnRH treatment.
Mean plasma levels of testosterone after GnRH stimulation increased more slowly than those of LH and maximum values were maintained between 60 and 210 min after GnRH injections.
The mean areas under the LH curves were 8-4 ± 2-9 and 9-6 ± 2-9 ug/ml 150 min at 12 and 13 months respectively (P > 0-05). Those Mean concentrations of testosterone had fallen to levels of <0-5 ng/ml by the time of GnRH injection 5 h later (Text- fig. 2 ) and there was little variation between or within bulls. The GnRH challenge was followed by a quick rise in the LH concentrations up to mean maximum levels of about 32 ng/ml, 2 h later. The mean areas under the curves at 12 and 13 months did not differ significantly (P > 0-05), being 3-38 ± 1-45 and 3-46 ± 1-49 µg/ml 150 min respectively, and they were significantly less (P < 0-05) than those after a single GnRH treatment. Subsequently, the testosterone levels increased up to values of about 8 ng/ml at the two ages. The mean areas under the curve were 0-88 ± 0-20 and 0-76 ± 0-20 ug/ml 150 min ( > 0-05).
Analysis of variance of the total responses of LH to the GnRH challenge revealed a significant effect of individuals and the computed intra-class correlation was 0-57. There was no significant variation between bulls for the response of the testosterone concentrations and there¬ fore no significant repeatability of the testosterone pattern. 
Discussion
Mean patterns of LH and testosterone after GnRH challenge in the present study are in good agreement with previous reports for dairy bulls of the same age (Thibier, 1976b (Thibier, , 1977a Chantaraprateep & Thibier, 1979a) . The mean total responses as estimated by the area under the curve do not vary significantly between the ages of 12 and 13 months in accordance with previous studies with fewer bulls (Thibier, 1976b; Chantaraprateep & Thibier, 1979a (Chantaraprateep & Thibier, 1979a (Thibier, 1976a (Thibier, , 1977a Chantaraprateep & Thibier, 1979a (Thibier, 1977b; Chantaraprateep & Thibier, 1979b) . It was suggested by in-vivo data (Thibier, 1977b) (Rawlings, Hafs & Swanson, 1972; Thibier, 1975b; Sitarz, Erb, Martin & Singleton, 1977) but the frequency of blood or semen sampling was too low to allow any definite conclusion. Some authors have reported that plasma LH concentrations in men with oligo-or azoospermia are more elevated than in other groups (Christiansen, 1975; Hopkinson, Mauss, Schenk, Fritze & Hirschhäuser, 1977; Courtant & Comhaire, 1978; Fossati, Asfour, Blacker, Bouteny & Hermand, 1979) , but in other studies there was no correlation between basal serum LH values and sperm count (Fossati et al, 1979) .
Although the methodology of semen collection that we used was satisfactory to discriminate individuals on their semen output characteristics (Thibier & Colchen-Bourlaud, 1972a ), the latter were not closely related to the daily sperm production which requires determination by intensive semen collection (Thibier, 1977a) . It cannot therefore be entirely excluded that there is no relationship between an individual bull's LH secretion characteristics and the exocrine function of the testis.
Further investigation is needed to determine whether hormonal criteria may be related to fertility or sperm production characteristics and hence be a clue for early selection purposes.
